A comparative study of steady-state and time-resolved photoluminescence of para-sexiphenyl ͑PSP͒ films grown by organic molecular beam epitaxy ͑OMBE͒ and hot wall epitaxy ͑HWE͒ under comparable conditions is presented. Using different template substrates ͓mica͑001͒ and KCl͑001͒ surfaces͔ as well as different OMBE growth conditions has enabled us to vary greatly the morphology of the PSP crystallites while keeping their chemical structure virtually untouched. We prove that the broad redshifted emission band has a structure-related origin rather than being due to monomolecular oxidative defects. We conclude that the growth conditions and type of template substrate impacts substantially on the film morphology ͑measured by atomic force microscopy͒ and emission properties of the PSP films. The relative intensity of the defect emission band observed in the delayed spectra was found to correlate with the structural quality of PSP crystallites. In particular, the defect emission has been found to be drastically suppressed when ͑i͒ a KCl template substrate was used instead of mica in HWE-grown films, and ͑ii͒ in the OMBE-grown films dominated by growth mounds composed of upright standing molecules as opposed to the films consisting of crystallites formed by molecules lying parallel to the substrate.
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I. INTRODUCTION
Thin films of -conjugated small molecules and oligomers have gained tremendous importance due to their potential applications as active layer material in various optoelectronic devices such as organic light emitting diodes ͑OLEDs͒, 1 organic field effect transistors, 2 organic solar cells, 3 and organic lasers. 4 Para-sexiphenyl͑PSP͒, a six-unit oligomer of polyparaphenylene, is a very attractive material for the application in blue OLEDs ͑Ref. 5͒ due to its high quantum efficiency, 6 thermal and chemical stability, as well as ability to be purified relatively easily up to electronic grade.
7 It is also a promising material for future electrically pumped organic solid-state lasers as it combines a high electroluminescent efficiency and high charge-carrier mobility, along with a low lasing threshold implying low reabsorption of emitted photons.
8 A special advantage of PSP for device fabrication lies in its ability to self-organize in very long well-ordered needle-shaped crystallites at the macroscopic scale under organic molecular beam epitaxy 9-11 ͑OMBE͒ or hot wall epitaxy 9,10,12,13 ͑HWE͒ conditions on underlying mica or alkali halides. This feature is very important for the fabrication of organic diodes emitting polarized light. For PSP, dichroic ratios in absorption and emission of up to Ϸ14 have been demonstrated.
13 A large number of recent publications devoted to the epitaxial growth of well-defined highly oriented PSP crystallites [8] [9] [10] [11] [12] [13] [14] suggest that this material can also serve as a good model system for the physics of epitaxial growth of ordered organic thin films. It is worth noting, that the epitaxial growth of organic films on inorganic crystalline substrates does not necessarily imply lattice matching at the organic-inorganic substrate interface. Organic epitaxy is an already established term in literature [15] [16] [17] [18] [19] [20] and is used here in a more general sense, namely, implying the growth of ordered organic structures on top of a single crystal template substrate with week surface bonds. Despite considerable progress achieved in epitaxial growth of thin organic films, there is still a lack of proper understanding of the inter-relation between growth conditions and structure of the ordered crystallites and defect formation in such films. Although different types of defects have been fairly well studied and described for bulk molecular single crystals, 21 the nature and properties of defects are virtually not investigated in epitaxially grown, self-organized organic thin films. Defects in these films being either of chemical ͑due to the presence of incidental impurities or oxia͒ Author to whom correspondence should be addressed. Electronic mail: kadash@iop.kiev.ua.
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